Abstract Visualization is an effective method for students to internalize concepts and to establish correlations between concepts. Visualization method is especially more important in mathematics which is perceived as the combination of abstract concepts. In this study, whether 6th grade students can solve questions about 'Fractions' by using visual model and whether they can utilize visualization or not was searched. A literature scan about the visualization in teaching mathematics and an achievement test involving 10 questions were implemented for this study. The participants are 50 6th grade students who are studying at public and private schools in various parts of Istanbul. They were asked to solve questions by using visual model method. In accordance with the findings, it can be said that 6th grade students have difficulties in using visual model while studying on fractions and they prefer calculation by considering rules without using.
Introduction
Visualization; includes features to make an object, body, substance, product or behavior, action, process or an activity visible.
For instance, while a student is learning to calculate 2+3=5, s/he also learns the concept of mathematics [1] . In short, visualization suggests a method which makes invisible things visible [2] .
When we analyze the literature about the definition of visualization, we can see different kinds of definitions.
Cunningham and Zimmerman [3] defined visualization as; the process of creating or utilizing geometric or graphic representations of concepts, principles or problems in mathematics either by free-hand drawing or by computer drawing.
Zaskis et al. [4] defined visualization as "the action of making strong correlations between what an individual acquires through an internal concept and what s/he acquires through senses". It was stated that this visualization process can be realized when a person visualize an object or event that s/he recognized in real life or transfers a structure that s/he imagined by using a computer, board or a piece of paper into physical world.
In other words, it is said that visualization can be a process of constructing visual images sometimes from physical world to our minds or reflecting knowledge from our minds to the physical world.
A more comprhensive definition of visualization was presented by Cunningham and Zimmerman [3] and Hershkowitz [5] as in the following: "Visualization; creating thoughts that we do not have before and it is a skill and process of interpreting, reflecting and making information more meaningful by using images, visuals, diagrams etc. in order to advance meaning about these thoughts."
When we look at the definition, it is seen that visualization is a process for helping to advance meaning and in this process, we can use various kinds of two-dimensional visual teaching objects such as images, drawings, figures, graphics, visuals, diagrams and tables.
The basic purpose of visualization is to; make people acquire the habit of abstracting concepts by sensing their existence and with the help of this to improve one's mental independence and creativity and provide permanent learning [6] . Visualization improve people's abilities about abstract thinking. Acquiring figure and dimension concepts affect pupils' thinking worlds and cognitive development positively; therefore, the ability of pupils about two or three-dimensional thinking improves. Pupils who developed their two or three-dimensional thinking abilities acquire collective discussion attitude and exchange of ideas by analyzing events from different perspectives [7] .
Today, thanks to the developments in computer technologies, we can use software and animations in visualization. When we use figures and graphics in visualization, abstract or algebraic expressions are presented with the help of geometric models.
In animations, geometrical models of abstract or algebraic expressions are presented in action so that students can see and visualize the concept or change in his/her brain more easily. Software are interactive presentations which involve algebraic expressions of mathematical concepts, present topics to the students by using algebraic examples and which can use geometric models when necessary [8] .
One of the important points of visualization is to have students learn how to think visually by using visual models so that s/he can improve his/her understanding about the topic. The ability to think visually helps people to understand events, processes and objects that they observer around them and to construct detailed and comprehensive concrete concepts schemes in their brains. Having a structure in our minds resembling a network affects retention and meaningfulness of the things we learnt positively. Most of the mathematical concepts have an abstract form. Generally, the reason why mathematics is not loved by students and perceived as difficult to understand, boring and dull is the fact that it is an abstract science which cannot do anything about physically. It is emphasized in teaching mathematics program that it can be learnt by everyone. Learning mathematics is up to their interest related to mathematics. Being interested is related to the students' perceptions and it is necessary to organize mathematics lessons in a way to address students' perceptions. In the beginning of the process for learning a topic in mathematics, if you use visualization while teaching concepts and testing whether desired objectives are acquired or not, it will be easier to understand information and to sustain retention. As a result of the previous studies, it was appeared that the more students will make mathematical concepts concrete the more topics will they understand.
It is called as mathematical visualization when you use probable concrete representations of objects in order to approach mathematical abstract correlations in a more effective way. Visualization is a method which is used today at schools. Concretizing should be preferred not only at mathematics classes but also during the other classes in order to make students have a better understanding about abstract concepts.
Materials and Methods
As the purpose of this study was to reveal a current situation without changing it, screening model among quantitative research models was utilized. Single screening model was chosen to analyses a spontaneous situation of a single variable [9] .
Sample and Universe
The participants of the study were chosen by using convenience sampling. Convenience sampling was chosen since it aims preventing time, money and workforce losses [10] . The study was carried out with 50 6th grade students studying at public schools from both Anatolian and European side of Istanbul.
Data Collection Instruments
In this study, fractions topic was chosen in order to test mathematical visualization skills. Students were asked 10 problems and they were asked to present these problems by using visualization method. However, reliability analysis was conducted with the papers of 27 students. The opinions of experts were collected for reliability and the reliability result of the problem solving test was found as Cronbach Alpha ρ=.751.
Data Analyses
The answers of the participating students were coded one by one as 1 when they provided correct answers and as 0 when they gave a wrong answer by using IBM SPSS 23 software. Descriptive statistical calculations were made and then one to one interviews were conducted with students who gave wrong answers. The situations open to suggestions in the interviews were presented in the findings part.
Findings
50 students participating in this study tried to solve an achievement test involving 10 questions about fractions topic by using modelling method. Findings obtained according to the quantitative analysis are presented in details in this section.
The results of the study are displayed in the following According to Table 1 , one student among 50 students provided correct answers for all the questions. 2 students gave 9 correct answers, 5 students gave 8 correct answers. Most of the students completed the test with 6 or 4 correct answers. There are 10 students with 6 correct answers and 12 students with 4 correct answers. According to the research results, students have difficulties mostly at questions 4, 5 and 6. Only 12 students out of 50 provided correct answers for the 4th and 6th questions. 13 students could answer 5th question. In addition to this, 6 of the students solved the 4th questions by using operations instead of using modelling method.
When asked students why they did not give the answer by using a visual model, they stated that they did not know how to represent fractions by using a visual model and instead of using a visual model, they preferred to use something easier taught by their teachers, which is ' the fraction of the fraction is multiplied' 5.
The only difference of the 5th question from the 4th question is the fact that this question was asked in a form of a problem. According to the results, 20 of the students gave a wrong answer for the 5th question and 14 of them did not answer this question. Besides, 3 of the students found the correct answer by utilizing operations instead of representing it through modelling. When asked why they did not solve the 5th question to the students who solved the 4th question with operations, they stated that they did not understand the question.
It was determined that students who provided a correct answer for the 5th questions solved the question as in the following. In other words, while they were solving the question, after they divided it to unit squares, they divided unit squares into 6 pieces and then multiplied it to 3.
The biggest reason of making mistakes at the 6th question is students did not answer this question and tried to solve it as they did in the 4th and 5th questions. An example for this situation was displayed below. 10 questions gave a wrong answer for the 10th question and 17 students did not answer this question. The common mistake of the students who gave a wrong answer is the fact that they tried to solve the from backwards. According to the findings, only 1 student among 50 students provided correct answers for all the questions. When we asked the reason of this to the students, they stated that they do not have basic information about creating visual models. Students expressed that visual models were not emphasized during the lessons, they think that solving questions by using operations is simpler and shorter and in addition to this, in central examinations they do not use visualizations and they do not need it in this sense.
Conclusions
There are samples about how to find the fraction of a fraction by using visual method in text books prepared and published by both private sector (page 82) and ministry of education (page 154) to be used by 6th grade students in 2016-2017. Therefore, why students had difficulties in finding the correct answer in question 5 should be questioned. Because of the central exams for a good secondary school, students may not find every teaching method or method valuable. Although creating models for fractions seems waste of time for them, the number of students who found the correct answer through operations is low. Again, the number of students who could solve question five through the rules that they memorized is 3. It cannot be said that students understand fractions conceptually with all its dimensions. In only question 3 we can see a considerable success from the questions 3, 7, 8, 9 and 10 that are about reaching the whole from parts. Question 3: "what is the number whose 5/6 is 25? Find it by creating a model" is the one which is problematized as in above and is questioning basic information. The other questions were asked as problems. By moving from here, it is seen that students perceive fractions only as a topic and they cannot solve problems when it is used together with other topics. The reason of this can be interpreted as they could internalize fractions. Orhun [11] stated that teaching fractions by using rules can bring an artificial success but this does not make sense in long term, learning fractions with visual models will create a concrete experience and so that their reasoning skills can develop. Işık [12] expressed that prospective teacher have difficulties in having conceptual information while operating on fractions.
While solving a mathematical problem, the analytical and visual thinking processes work together and support each other, and thus solving is achieved. If the shape drawn at the beginning is not taking the solution, it is changed by the individual and the solution is completed when the correct shape is drawn. Elia and Philipou (2004) investigated whether the nature of the shape drawn during problem solving affected the solution [13] . In the work they conducted within the qualitative methodology, they worked with eight of the 6th grade students. They investigated the influence of visualization types on problem solving skills of students. It was seen that most of the students preferred the simpler drawings rather than the fancy pictures.
The pupils used the drawing in the sense of the problem. They also found that the drawings of the students were more effective than the drawings given in the problem.
Visualization should be a method that is applied not only at the elementary school level or the concrete transaction period but every period. When the mathematics program renewed by the 2017-2018 academic year is examined, there is an "achievement to be made with real life situations and appropriate fraction models" for the 6th grade.
Fractions topic which students have difficulties in understanding in the second part of the primary education was discussed as the subject of this study. An achievement test involving 50 questions for finding the whole from the parts and the parts from the whole was given to students and as students do not have enough conceptual understanding about 'calculating the fraction of a fraction' and solving problems containing fractions, desired success cannot be obtained. If these kinds of problems are not solved in the early periods, when the fractions topic is enlarged, students can develop negative attitudes towards mathematics. In this sense, before teaching fractions topics, each student should be informed about how they will use and encounter fractions in their everyday lives because using real life problems prevent students from having a fear and anxiety towards mathematics [14] .
Using visualization to make students to be competent about the topics is very important in terms of taking their interests to the lesson and concretizing abstract operations in their minds. Visualization has an important role in explaining the correlations between numbers, concretizing the correlations in equations and having an assistant role for creating correlations easily with symbols [15] .
In order to make your students more successful in their lessons, teachers have a crucial role. As the participants of the study are individuals who are at concrete operations period, they need concrete images and visuals while thinking over abstract concepts [16] . If we consider this fact, it is thought that using visualization frequently during the lessons will be helpful.
If we consider the fact that fractions topic is a difficult one , it can be said that visualization is almost an obligation for teaching this topic.
The number of students who thought that questions 5 and 6 represent same concept as an expression and tried to find the correct answer is 19. Therefore, it is necessary to give opportunities to students to analyse which desired pieces correspond to what by using visualization. If it is thought that concrete concepts can be a problem in constructing abstract concepts as a result of inappropriate structuring in mind [17] , it can be said that visualization is an important building block in conceptualization It is thought that students who do not find visualization valuable will have difficulty in mathematics lessons in the future. Because visualization allows for a better understanding of the complex and abstract mathematical issues. In the later topics of mathematics, it should be ensured that visualization is a frequent method to understand more abstract concepts such as dimension concept in terms of students [18] 
